Inactivation of biologically active DNA by gamma-ray-induced superoxide radicals and their dismutation products singlet molecular oxygen and hydrogen peroxide.
Since superoxide radicals are involved in many metabolically important as well as in some other, detrimental cellular processes, the reactivity of gamma-ray-induced superoxide radicals and its dismutation products singlet molecular oxygen and hydrogen peroxide with DNA have been studied. Superoxide dismutase which removes superoxide radicals and inhibits the formation of singlet oxygen in the solution protects the biologically active replicative form of DNA (from bacteriophage theta X174) against inactivation by ionizing radiation. Catalase which removes hydrogen peroxide also protects the DNA. Attempts with various chemical sources of singlet oxygen to determine whether this species inactivates DNA did not give an unequivocal answer. It is concluded from the presented experiments that a combination of the protonated form of the superoxide radical (HO-2) and H2O2 do inactivate DNA.